Multiplex, construct-specific, and real-time PCR-based analytical methods for Bt rice with cry1Ac gene.
Qualitative and quantitative analytical methods based on PCR for Bacillus thuringiensis (Bt) rice hybrid, namely, MRP 5401 Bt expressing a modified version of the Bt cry1Ac gene, are reported here. Multiplex PCR assays were developed to target the cry1Ac transgene, Cauliflower mosaic virus (CaMV) 35S promoter, Agrobacterium tumefaciens nopaline synthase (nos) terminator, the neomycin phosphotransferase II (nptLL) marker gene, and an endogenous a-tubulin (TubA) gene in Bt rice. The 3.178 kb region of inserted gene construct comprising the region of the CaMV 35S promoter and cry1Ac gene was amplified, and the construct integrity was confirmed by the nested PCR. The LOD for cry1Ac gene-specific simplex PCR was 0.01%, as established using Bt rice DNA dilutions with 100, 10, 1.0, 0.1, 0.05, 0.01, and 0.001% genetically modified trait. A real-time PCR assay was also developed to quantify the cry1Ac gene. The method performance of the reported real-time PCR assay was in line with the acceptance criteria of Codex Alimentarius Commission ALINORM 10/33/23, with LOD and LOQ values of 0.05%. The reliable PCR assays prior to commercial release of Bt rice would facilitate efficient regulatory compliance for identification of genetic trait, labeling requirements, and effective risk assessment and management. They could also address consumers' concerns and legal disputes that may arise.